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Abstract of 

PROBLEM TO BE SOLVED: To provide a wireless 
data communication system that realizes indoor 
wireless high rate data communication where a 
mobile terminal and other terminal are simply 
connected at a low cost. SOLUTION: An active 
reflector 10 is provided with a reception circuit 1 1 
that receives a signal from a 1 st mobile terminal 1 3 
and with a transmission circuit 1 2 that transmits the 
received signal to a 2nd mobile terminal 14 
omnidirectionally. The active reflector 10 is placed 
at a position higher than that of the mobile terminals 
in an indoor environment to realize perspective 
communication with the mobile terminals thereby 
realizing direct communication at a high data rate 
between the mobile terminals. 
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[0610] The active reliee-ior otitic present invention works 
basically like a mirror for high frequency signals, providing 
indirect line of sight for direct data transmission between the 
terminals within the ceil. There-lore no cost- intensive base- 
band l ce, 1 11 I ! > > i i 1 ibl l" Mil ill e 
hire is necessary, so that a snnpte and cost-effective indoor 
is enabled. 


[0012] Slei.ab. received from 
advantageously processed before 

li s e 1 | a , 1 > e i IS 

gain block to reduce the chance o 
link, whereby the gain block max 
sub-gain blocks, any of which 
provide a means for simple an 


sts of amplification in a 
a broken communication 
be built-up from several 
nay be switched off to 


i^mf , . 1 us" i U sZ ■., i- . 

repeater establishes an indirect line of sight 
is and thei 


■ extending their 


changed before 


aetween input a; 


; enables a better 
thus avoids closed 
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[00 16] \ i i < si s may be equipped wir 

.•in additional means for wirckss coraraiwicadoa between 
each other, in order to transfer data from the sector of a first 

i | < ii i! , j ,i 

[0017] For easy set-up and availability of electrical power, 

it: he,:. - i i ■ -h ,. t . i . : . i i | i 

i! i - - . - , 1 i I i i t 

metrical size lor tia i ik uuai decreases due to the smaller 

w c 1] IS .■■ a [i Si is» MJ 

able oil tsilsic i i i i s i r art tot 

lighting system. 

[0018] In the following description, the present invention 
s i j iii ii , i_i i i i d i, I 

[0019] FIG. 1 shows the scenario of the proposed high 
data rate indoor communication system, 

[0020] FIG. 2 is a block diagram of the active reflectors 
functional blocks. 

[0021] FIG. 3 shows the functional blocks of an active 
reflector with oik . . 1 i i i i si s, m FDD mode, 

[0022] FIG. 4 presents the ideal radiation pattern of the 
Rx/Tx antennae of the active rciiecler providing a uniform 
cell coverage pattern, 

[0023] FIG. 5 depicts the geometrical set-up for an 

[0024] FIG. 6 shows a block diagram of the functional 
unils of an active reilector with extended ktnclionality, and 
[0025] FIG. 7 shows the active reflector of the present 
invention integrated into a usual object used for providing 
ariiieu i i ..ft in list. • : < r, < ■ i- ris 

[0026] In the drawings like elements are assigned tike 

[0027] An example of the proposed high data rate indoor 
ii II 11 n e i h i ii i 10) in 

accordance with the present invention is schematically 
shown in FIG. 1. The active reflector contains a receiving 
section (11) fot reeeivine.sie.naiH from a first mobile icmiiiiii! 
(13) u d it m rt i 1 12) i i it _ the 

receive 1 iianals to a secom it erminal (14) in an 
on ii i 1 ccti « \ > J lees 1 s , 

a> this system litis .,,i nan. .ii _i is v ^ b 

the reach of the . nnv. , (ii, ton, so . vd . 

establishes a communication link even, when there is no 
direct s. i two mobile 

t trr in i s e n i s t the -wry Ing a 

frequencies necessary for data ■> i r> n at high trarrs- 

[0028] The active reflector (10) does in no way influence 
the iogicai set-up of the data communication system, it 
merely forwards signals front one data terminal to another 
data terminal which cannot communicate direct!; due to 
possible obstacles within the communication path. The 
activi reftocto; (10) is placed at t position in the room that 


guarantees a line ol sight connect ion to every mobile high 
data rate terminal of the system. Preferably ;be active 
reflector (Uh s ^ < > una!- (13, 

1-ifaie-i pn. h. a u t Is . e d .10 Is i i in 

a home environment. 

[0029] Bee se il ic (10) works as a wire - 

OMi i.k Is! 1 f kill! til 

14) it is completely autonomous- v i i |t one exception I 
having to be connected to an externa! power supply. Advan- 

1 II | s I l l I Ol 

reilector ,10) 1 , In tin h II 1 I installation effort is 
necessary to put the active reflector (Hi) into action. 
[0030] In the preferred embodiment all mobile electronic 

S II s 1 s S,| [ Vd Nil 1 Nil v s ! 1 

cclvcr entity working m the millimeter wave or- infrared 
region fiie emit: tug dc\ ices oi the lianscciver .is well as lis 
receiving devices should have a radiation characteristic 
which only illuminates the tipper ta.ali' plane, namely the 
ceiling, where preferably higher amentia directivity for the 
terminal side is assumed. Having as those antennas with 
higher gain the system may reduce problems of muitipath 
propagation. To give the mobile terminals access to a 
stationary high spsci! data processing facility, a base station, 
a hub or a universal home switch can be used as a terminal 

optional I/O port to a fixed backbone network. 
[0(131] A block diagram of Pic components of a preferred 
embodiment of an active reilector is shown in FIG. 2. 
Signals from the mobile terminals arc collected by an 
antenna (23) and processed. In the meed ing unit ( ! !). Before 
being passed on to tile tra nsm lit Ing unit 12), tile signals are 
being amplified and fiilcrcd in the signal processing unit 
(15). The signal processing unit (15) contains a gain block 
(20) and a hitcrittg tnu; (22) wherein the signals are being 
iihered before handed over to the transmitting unit of the 
active reflector and finally emitted back to the mobile 
terminals ( S3, 14! by the antenna (24). in this example the 
pain Mock (20) is an assembly oi N sub-gain blocks (2f), 
s is i il is i il i i i I sul _,, ! vkss n be 

switched off to accommodate the total gain to (lie present 
conditions. 

[0032] Instead of rising separate antennae lor the receiving 
i i l 1 i i ig I ii ern nbodiinenl 
of the invention suggests one common antenna for receiving 

I i .1 lis s I o 1 ! ,e s 11 n i a 

s ■>» 

subsequently processed in die processing unit (IS). A local 
s i 1 32 1 its! I ji i In iii 1 1 dupl > u • 

I lis t i 1 ,| sss \tl \s i 1 1, s me 

common antenna. The processed signals are finally being 

's^ L tO I *0l 1 t So 

to the terminal stations (13, 141 via die common antenna 
(31). 

[0033] The effectiveness and performance of the system 
will be erne, .do mib ..need iw the adiab an ieid cb tactei 
istics of the 1\ .in" > e ,t i us oi the i tix e icpeater (10). 
In the follow mi. !o | si icr -ftheiriver 

ais s 1 1 j c eo^ei ge a.re out- 

id, bee is, c 1 I ' f the communicalioi 

system is not only determined by the sectored radiation 
pattern but also the polarisation of the Tx and Rx antennae, 
differenr comma nil , s ,f bo ii v 11 be c isc ussi d 
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0034] A ol e celt, that is th 

sector covered by ibe active repeater, impikh that tb< 
elevation patkra G(8) of the active repeat';:' Tx and Rx 
aim u i .e ideal ■ \ 1-. e d iiee space attenuation as it 

II iH> . e l e i i e d , i 

pattern of the receiving unit R\ antenna and transmitting 
unit Tx antenna of the relieetor to provide a uniform 
coverage pattern, which means that all mobile terminal 
i | m . a i * i •! a 

1 H I si i s li It X llj'- 

ill- lie I kin 

the dimensions of the ceii i i . the radiation pattern of 
tine of the antennae can be considered as the comma m 
radiation patten: im ita ioireii.i;. 'm : - .ma hole Ideal v 
if a mi bib o t-ii lai b ten tina i a tit • . ■mi i auH wna 
p itin_ directly to 11 active icikvtor area, the elevation 
gain of the nloal radiation pattern shock! change v ilh 
equation (1). 


ivicg t i lei i internaa of the active 
relieetor has the same polarisation as the transmitting 
antenna of a mobile terminal station, while the transmitting 
antenna of the active reflector has the same polarisation as 
the t.ui-.it': , vtinja of i m< ink k mama With this 
example signals a t rt. it the le minals n 


10039] In a fourth example the antennae of the mobile 

receiving antenna of the active rellccior is operated nuclei 
I .'tai - it \. i o.. i I i i n i. It i v lit. up 

antenna of the active reflector show s a polarisation in the 
opposite rotation direction. Wish this example no polarisa- 
tion pointing is required by the expense of the 3dB +3dB 


[0035] The maximum of the radiation pattern occurs at 
8-6 and the minimum at 8=0 (see FIG. 4). A rough 
estimate of 0(6^) is represented in FIG. 4 wherein the 

is lux nib . M i , i lib l'tin 

tint he ic,e it el ... i It in i , ,, . , i " , eee< nc 
device placed at some specific distance at lite same height, 
in !he following, sohilions are given for a 60 t IHz system of 
flu | ij i i t si s i > i i ipe,cieetot 

1 (a the c ite.ul.it n. the antenna e on at the ntnOjie terminals 
is assumed to be 2b dlk which is not to targe in order not to 
require to goon pointing kite antenna gain at the active 
reflector is assumed to be ?. till 'forth... antenna of the receiver 
as welt as bar (hi transmitter. 

[0036] In a first example the antennae of the mobile 
terminals have a linear polarisation characteristic and also 
the antennae ot he ■ . i lice ) it eai polarisation 

characteristic. With this special constellation no specific 
nnillipath effect cancelation is won and the amplification of 
the gam bkvks j s iinnteo one to coupling between the Uv 
ami Tx branch of the: active leikclnr. 

[0037] in a second exam,.k .he m on. ic of the mobile 

snechie rotation. Tire receiving and the iransraii.tnig anten- 
Ftae of the active n J.;!oi (if different) an. also circular 
polarised with the same rotation, in this case signals 
ic Lidcc ttori o .. iK i] e It 

same termini or not „i m i . i 10 Lilly attenu- 
ated reducing a 1 < •>/ ci dly. no polarisation 


10038] bt a third example the receiving antennae c 

1 el I - 1 V 1 i 1 pill .S 1. i 

the tiiiwntit tng ai r ana ol hie nioiak urniLh n 
linear polarisation characteristic orthogonal to that c 


Repeater Noise Pigurc 


Channel t'nr.dvekitt. ISO MHz 

[ I 1 I I I Ol I N 1 1 I 1 III 

lasses and 13 dB tot OFDM car 

AClvc IWpoeo I teie.e.i 3 m 


[0040] As an example for the calculation of the link 
budget we will compare a direct interconnection between 
two mobbc terminals to the proposed system consisting of 
an active reflector in two mobile terminals ( see FIG. 5). The 
parameters tor the below calculations are given in the above 
table 1, the unit for all distance* used is supposed to be 

[0041] the powci budget k i a direct link is. 

i D =(3 + 3i-C-20i O g(/e;)dB (2) 
r i>04..| I I II . i K l ml .11 Is I - 

1< 1 1 S S n I ee 1 -, 11 

antennae are very can bersome or even ii ipossible to use tt 
more thai t i * 1 t i I * t i 


[0043] For the indirt 


a the active r 
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1- 111 dt p' 1 i;ili 0:; *:k 11 


- ,n, i ii . hi - i » ! i v 1 v ii 

motion of one of ihe data links. 


,~laB 


1. An active reflec 


[0045] for a 50 GHz syst n ■ =-57 IB Wit!) this val 
•in; complete MK nuatii n for \U- 1 ■': in tmd Il»3 ra ia a 6CS C> 
system evaluates to 


[0046] toijii i im ot _ . is..-. s\ b . . 

ii < 1 1 1 i si i 1 j , \ Ion i 

problems, the proposed system with the active reflector 
allows f'« .' n ectite link wilho sacri ici in 

link budget En a direct link scenario tin; :h nice of a broken 
link is much higher compared in a system set-itp v\ itii at: 


reflecto 
[0047] The 


frequency to th- 


nit (15) of il 


ingle, the t :1 ,„ , ,,,.m 
I then b.m.mn at n. o 
respectively. The act is 
tally be c-.jibppcd with 


Willie' 


I aoam 


led funci 
sTx (61) alios 


data 


this first and a second active reliector. Data transmitted from 
the second active iciiccioi aic received i>y the optional Tx 
peticii beam antenna and optionally the canon frequency of 
the signal is changed (60). 1 Oiisccuiivcly these signals an. 
being combined with the signals received from the mobile 
loin in i If in n t > s „ v ks i r h 

the coitibined signal i- being processed and distributed to the 
mobile icn Is i i 1 ear I i *t aelh etteet 
as well as being transmitted hack to tin. second active 
reflector, where ii will also be distributed to the mobile 


n that 


ins (15) 


cessing received signals 

3. An active reflector according to claim 2. characterised 
in that the signal processing means omiprisos til least one 
gain block (20) between the receiving means and the trans- 
mitting means. 

4. Art active reliector according to claim 3, characterised 
in that the gain block comprises more than one sub-gain 
block 121), whereby ai least one of the sub-gain blocks can 
be switched oil. 


i.Anai 


- lie* 


clan 


7. Ar« active reflector according to claii 
by a first antenna (23) connected to the rei 
and a second antenna (24) connected K 
means Tx. 

8. An active reflector according to elan 


[00-50] One of ihe adv. 
that no additional install! 

t .is. 17) lortheartific 
oiSces or h 


ilegiated 


tf the 


laces ot ib ,eeJssi, 
.nnit.nl. ii. nqit. w 


. Due to the small physi 


c itself I I n; repeater i 


mtegiaieo lima ihe :;s::al objects usee: rot me aiunciai 
i it i . si 70. i i n> >iess s si as 
in FH i. " fntsgiamn.l „o a. kclai n. lis i -asm., 
of the artificial iighlmg makes ii invisible to the peopk 
working in i ce and c> i i with the pref- 

[0051] To enhance the performance of the system, addi- 
tional active reflectors, mav , placed apart from the first 
aclive reliector ai the same height so that changes witbin the 
he system rearranging littire o 


iged frequency to the mobile terminals. 

eiive reflector according to claim 1, characterised 

(61) for communicating data with ai least one 


i-nai lamp i70l. ? 

15. A wireless data communication system for direct 
communication be tween m •bile t nnin .1, in m ittdoi i i m - 
ronment charas t - s s reflector (10) 

i.v 1 „ 1 i. sf t \ 1 i h i i s t Id 


US 2002/0034958 Ai 


5 


Mar. 21, 2002 


54) ui irsnscciM::';, t i Jif.xi « , 1 > i„ i i , 

16 Awireks- I : i t j'i j -.Went avoid- 

ing 10 claim (5, characterised m that antennae are connected 
to' the tratif.ee iv; :s n moWk lenninJ- (181 

37. Awiivlcs* 1 Uata t 1 1 i i i svswm i 
ing to claim In i si nrennae of the 

tr nsee^et i 1 i i i 1 e 


18. A wireless direct ^ n i i i i systera accord- 
ing lock n J- ^ t s L si it hrihtr i t e 

reflector. 

19. A wirek I ^t ■•■ ■ ^ u j i i j system aeeord- 
igtoctam us 1 I i i i itt i 

si , iMii n\ i k i " i n ^ nals tron and to 
a first active rcJkeioi its arid iron: a second active reflector. 


